This study aimed to characterize the impact of stool consistency on patient-reported bowel movement (BM) satisfaction in patients with irritable bowel syndrome with constipation (IBS-C) or chronic idiopathic constipation, with a focus on linaclotide.
of medications available, many IBS-C and CIC patients remain unsatisfied with available treatment options; estimates from various studies suggest that the percentage of patients unsatisfied with treatment options range from 28% to 57%. 7, [12] [13] [14] There is very little insight into how IBS-C and CIC patients perceive bowel movements (BMs) and their potential changes while on medications for these conditions. In a population with BMs that may be painful, erratic, and incomplete, it is important to understand both how patients describe the consistency of their BMs and how these characteristics influence their treatment and illness experience. A better understanding of the impact of stool consistency on patient-reported BM satisfaction could provide insight into overall treatment satisfaction.
The Chronic Constipation and IBS-C Treatment and Outcomes Real-world Research Platform (CONTOR) 15 is a longitudinal, observational study that combined administrative claims, patient surveys, and diary data to study symptoms, use of and experience with treatments, and patient-reported outcomes among patients with IBS-C or CIC. The primary objective of this analysis was to examine the association between stool consistency and patient-reported BM satisfaction in patients with IBS-C or CIC enrolled in CONTOR. Analyses also assessed the effect of constipation treatments, particularly linaclotide, on the association between stool consistency and patient-reported BM satisfaction to provide a greater understanding of patients' perceptions regarding treatment effects and satisfaction.
MATERIALS AND METHODS

Study Design and Patient Selection
Patients were identified using medical and pharmacy claims and enrollment data from the Optum Research Database, a large, geographically diverse US administrative claims database. During the identification period from December 2012 to June 2015, patients who met the following claims-based identification criteria were contacted by mail and asked to complete a selfadministered paper baseline survey.
Identification criteria: Fully insured members of a commercial health plan aged 18 years or above, with both medical and pharmacy benefits, AND ≥ 1 pharmacy claim for linaclotide or lubiprostone (preauthorization required physician diagnosis of IBS-C or CIC), OR ≥ 1 medical claim for constipation [International Classification of Diseases, 9th Revision, Clinical Modification (ICD-9-CM) diagnosis 564.0x], OR ≥ 1 medical claim for irritable bowel syndrome (IBS) (ICD-9-CM diagnosis 564.1x) or abdominal pain (ICD-9-CM diagnosis 789.0x) plus ≥ 1 pharmacy claim for a stool softener/laxative. Exclusion criteria (a full list of ICD codes used as exclusion criteria can be found in Table S1 , Supplemental Digital Content 1, http://links.lww.com/JCG/A522):
Medical claims for diarrhea or evidence of any of the conditions or medication use commonly associated with diarrhea or diarrhea treatment, or conditions for which IBS-C or CIC treatments would not be appropriate ( Medical claims for profound cognitive or mental impairment that would limit their ability to participate in the study (Table S1 , Supplemental Digital Content 1, http:// links.lww.com/JCG/A522).
Patients were included in the CONTOR study if they completed and returned the baseline survey and met the following criteria: ≥ 1 pharmacy claim for linaclotide or lubiprostone (preauthorization required physician diagnosis of IBS-C or CIC), OR Self-reported health care provider diagnosis of IBS-C, IBS, CIC, chronic constipation, or functional constipation on the baseline survey, OR Self-reported fulfillment of modified Rome III survey criteria for IBS-C or CIC. 5 Study surveys were self-administered on paper and online using a modified Dillman method. 16 A combination of prepaid and postpaid incentives was used. The study was approved by the New England Institutional Review Board on September 24, 2014 (NEIRB #14-387). An informed consent statement was provided with the survey indicating that consent was implied through the return of a completed survey, which could be revoked at any time.
Patient-reported Outcomes
CONTOR participants were asked to complete a paper-based survey and 7-day daily BM diary at baseline. Quarterly surveys assessing IBS-C and CIC symptoms and HRQoL, along with monthly updates to medication use, were administered online during the 12-month follow-up period. A final 7-day daily BM diary was administered on paper at month 12.
The baseline survey captured demographic information, including age, sex, marital status, and education level, as well as an assessment of IBS-C and CIC symptoms and HRQoL. Symptom-specific questions included the number of years participants had been seeing a health care provider for their bowel or abdominal symptoms and symptom severity as assessed by the Patient Assessment of Constipation Symptoms (PAC-SYM) questionnaire. 17 The PAC-SYM is a 12-item questionnaire evaluating symptoms of constipation over the past 2 weeks, with higher scores indicating worse symptoms. HRQoL was assessed via the Patient Assessment of Constipation Quality of Life questionnaire, 18 a 28-item questionnaire assessing the burden of constipation on patients' everyday functioning and well-being. Lower scores indicate better HRQoL.
The 7-day daily diary asked participants to record their daily BMs and report the following information for each BM: time of BM, whether they were satisfied with the BM, medications taken in the past 24 hours for bowel and/or abdominal symptoms, and a 1-word description of the consistency or form of the BM (see Table S2 , Supplemental Digital Content 2, http://links.lww.com/JCG/A522, for the BM log). Free-text BM descriptions were reported by participants using a short, open text field in the diary, entered verbatim, and, with clinical guidance on the text provided, analytically coded into 1 of 3 mutually exclusive types: loose or watery stools (LoWS), intermediate [neither LoWS nor hard or lumpy stools (HoLS)], or HoLS. LoWS and HoLS correspond to ∼6 to 7 and ∼1 to 2 on the Bristol Stool Form Scale, respectively.
BMs were linked to patient-reported constipation medications recorded for each calendar day (ie, any medication use reported alongside a BM on a given day would be ascribed to later BMs on the same day). If no medications were reported on the calendar day in which a BM was reported, no medications were associated with that BM. Participant-reported medications, both prescription and over-the-counter, taken for bowel and/or abdominal symptoms were categorized into mutually exclusive medication categories, including osmotic laxatives; emollient laxatives; bulking agents; antibiotics; anticholinergics; antidepressants and anxiolytics; antidiarrheals; dietary supplements or other remedies such as herbal cleanses and teas; enemas and suppositories; fiber (not otherwise classified); other GI treatments; linaclotide; lubiprostone; magnesium supplements; pain treatments; probiotics; and proton pump inhibitors. A subgroup of osmotic laxatives limited to patient-reported polyethylene glycol (PEG) use was also created for BM analyses. Treatments not associated with a GI-related condition were excluded. For descriptive analyses, participants were grouped by the following categories of medication use: linaclotide, linaclotide with other medications, nonlinaclotide medications, and no medications.
Statistical Analysis
The 7-day diary responses collected at baseline were pooled with the 7-day diary responses collected at 12 months to create 1 dataset for this analysis. To be included in the analysis, participants had to return at least 1 diary with data for at least 1 BM. Binary variables were created for categories of medications reported by patients and categories of stool consistency (LoWS, HoLS, or intermediate). Stool consistency categories were mutually exclusive and based on the patient-reported 1-word BM descriptions. The unit of analysis was the BM. Analyses were conducted in SAS, v9.4 or above (SAS Institute, Cary, NC). Comparisons of binary outcome measures were performed using Cochran-Mantel-Haenszel tests. Tests of significance were 2-tailed and carried out at the 5% (α = 0.05) significance level.
Logistic regression multivariable models were developed to estimate the odds of patient-reported BM satisfaction for included independent variables, for example, LoWS versus HoLS. The odds ratio produced by the model tested the association between stool consistency and BM satisfaction and was adjusted for all other variables in the model. Values > 1 indicated higher odds of BM satisfaction. Repeated measures were accounted for using robust SEs.
Independent variables included in the logistic models were: age, dichotomized baseline survey Patient Assessment of Constipation Quality of Life score (≥ median vs. < median), dichotomized baseline survey PAC-SYM score (≥ median vs. < median), dichotomized years with symptoms (≥ median vs. < median), sex, race, stool consistency defined by LoWS, intermediate, or HoLS, and medication use per calendar day as reported by patients. In the multivariate analyses, medication use was captured with 2 binary variables, 1 for linaclotide use and the other for the most commonly used laxative, PEG. The reference group for each variable was nonuse of that treatment and could include either no treatment use or use of other therapies. Interaction terms were also tested between stool consistency and these 2 binary variables for medication use in the logistic regressions.
RESULTS
Patient-reported Demographic and Diary Characteristics
A total of 2052 eligible patients returned a baseline survey (response rate = 16.8%); 1747 completed a baseline 7-day BM diary. 19 Participants were predominately white (83%) and female (94%), with a mean age of 47 years ( Table 1) ; demographics of the participants included in this analysis were similar to the demographics of the overall CONTOR study population. A total of 2922 baseline and 12-month 7-day diaries were collected (Table 2) , of which 2901 contained at least 1 assessment of BM satisfaction, 2813 included at least 1 description of BM stool consistency, and 2808 included at least 1 description of BM occurrence, satisfaction, and stool consistency. Of a total of 26,524 BMs reported, almost all were accompanied by a description of stool consistency (n = 25,377; 95.7%), with a subset having both a description of stool consistency and a report of satisfied or not satisfied (n = 24,417; 92.1%).
Patient-reported Medication Use
Of the total BMs analyzed, 8940 (33.7%) BM records were associated with reports of no medication use, 13,466 (50.8%) with nonlinaclotide medication use, and 4118 (15.5%) with reported linaclotide use in the past 24 hours ( Table 2) . PEG was commonly reported as taken with linaclotide (32.2%); other concomitant medications included medications for GI disorders (such as cimetidine, ranitidine, and budesonide) or proton pump inhibitors, stimulant laxatives, and bulk laxatives. 
Descriptors of Stool Consistency
Of the BMs accompanied by a description of stool consistency, 6415 (25.3%) were classified as LoWS and 4724 (18.6%) were classified as HoLS. The terms most frequently used to describe BMs classified as LoWS were "loose," "watery," "diarrhea," "runny," and "liquid," whereas the terms commonly used to describe BMs classified as HoLS were "hard," "pebbles," "pellets," and "lumpy." The word "diarrhea" was used in ∼10% of BMs classified as LoWS.
BM Satisfaction by Stool Consistency
Satisfactory BMs were reported in 12,424 (50.9%) of the BM records accompanied by a description of stool consistency and report of satisfied or not satisfied. Among the BMs for each type of stool consistency, satisfactory BMs were most often reported in intermediate stools (61.2% satisfied) and LoWS (51.2% satisfied). HoLS were not predominately rated as satisfactory (19.4% satisfied) ( Fig. 1) . In a subanalysis, BMs where the word "diarrhea" was reported by patients to describe the BM, were rated as satisfactory 52.1% of the time.
Medication Use, Stool Consistency, and BM Satisfaction
Of the BM records that included a description of stool consistency, no medication use was associated with ∼20% of BMs categorized as LoWS; linaclotide and linaclotide with other medications were associated with greater proportions of BMs categorized as LoWS compared with nonlinaclotide and no medication use ( Table 3 ). The proportion of satisfactory BMs was highest when linaclotide was the only medication reported in the past 24 hours (60.8%), of the BM records that included both a description of stool consistency and a rating of either satisfied or not satisfied (Fig. 2 ). Among these BMs, 50.5% and 49.6% of BMs accompanied by nonlinaclotide treatment or no medication use were also rated as satisfactory, respectively. When BMs were stratified by stool type and medication, the highest proportion of satisfactory BMs were those associated with linaclotide only use in the previous 24 hours and classified as LoWS (65.6%) or intermediate stools (64.1%). The proportion of satisfactory BMs classified as LoWS was higher for those with linaclotide use only (65.6%) compared with linaclotide with other *Pooled data included diaries from baseline and 12-month follow-up. If individuals returned both a baseline and follow-up survey they are considered independent entries in this cohort.
†Excluding patients who did not provide a description for ≥ 1 BM. ‡Including days with no BMs. §Recorded at the BM level (n = 26,524). ∥Examples include PEG, GI/PPIs, and other laxatives. 
Multivariable Analysis of BM Satisfaction
Logistic regression was used to model the relationship between stool consistency (LoWS, HoLS, or intermediate), BM satisfaction (yes, no), and category of medication use (Table 4 ). In general, reports of BM satisfaction were associated with stool consistency categorized as intermediate (neither HoLS nor LoWS) or LoWS in a model without interaction terms. BMs had higher odds of being satisfactory when participants reported linaclotide use in the past 24 hours in comparison to no reported linaclotide use in the past 24 hours, after adjusting for all other variables in the model. In contrast, PEG use was associated with BMs that were not satisfactory, compared with non-PEG use.
To assess whether the association between medication use and BM satisfaction (which was shown in the first model without interaction terms) depended on stool consistency, interaction terms (linaclotide use by LoWS and PEG use by LoWS) were added to the model (Table 4 ). BMs described as LoWS when linaclotide use was reported were more likely to be satisfactory compared with BMs when no linaclotide use was reported or when BMs were described as HoLS. There were no associations between BMs described as LoWS when PEG use was reported compared with BMs when no PEG use was reported, or BMs described as HoLS.
DISCUSSION
These analyses sought to gain a better understanding of the patient experience with BMs and constipation treatments to help inform future clinical decision-making for patients with IBS-C and CIC. In this population, linaclotide use was found to be associated with a higher proportion of BMs reported as LoWS compared with nonlinaclotide or no medication use, and LoWS were associated with an increased likelihood of BM satisfaction in comparison to HoLS. Findings from a recently reported long-term study in patients with IBS-C that rolled over from a phase 3 clinical trial of linaclotide provide support for this result, in that 70% of patients were satisfied with their linaclotide treatment, regardless of whether they had experienced self-reported diarrhea. 20 LoWS was not a term used in the phase 3 trial, so a direct comparison to diarrhea is not possible. Nevertheless, stool consistency classified as LoWS from the current study would most likely be reported by patients in words that would be coded as an adverse event of diarrhea in a clinical trial, according to the Medical Dictionary for Regulatory Activities coding of preferred terms. 21 Although diarrhea or LoWS may be considered an adverse event within the context of a clinical trial, our data suggest that in the real world, a substantial proportion of patients with IBS-C or CIC consider LoWS a positive treatment outcome.
It is important to understand the perceptions and expectations of patients with constipation when evaluating treatment regimens and the resulting stool consistency. With regards to the natural history, severity, and impact of symptoms, IBS-C patients tend to suffer from more persistent, severe, and impactful abdominal bowel symptoms compared with other IBS subtypes, including IBS with diarrhea. 22, 23 Linaclotide is a treatment option for IBS-C and CIC that is recommended for long-term use for those with continuous symptoms, rather than sporadic use. 24 It is conceivable that patients taking linaclotide represent those with more severe manifestations of IBS-C and CIC, compared with patients taking other medications or no medication. Since patients with 
Proportion of satisfactory bowel movements (%)
All LoWS HoLS Intermediate (neither LoWS nor HoLS) more severe IBS-C or CIC regularly experience constipation, they are more likely to experience infrequent BMs that often take the form of HoLS. Therefore, patients with increased severity may be more likely to express BM satisfaction as a result of overall symptom improvement, even if experiencing LoWS.
LoWS may also be perceived as satisfactory due to a feeling of complete evacuation or lack of straining that positively contrasts with a patient's usual illness experience. In a 2007 survey of US residents with chronic constipation who had recently sought care for constipation symptoms, straining was the most prevalent symptom (79%), followed by abdominal discomfort (62%), infrequent BMs (57%), and bloating (57%). 7 Efficacy in relieving constipation was rated as extremely or very important by 80% of participants asked to rate key attributes of medications; this was the highest rating among the available attributes and was followed by efficacy at improving the quality of BMs (79%) and tolerance (74%). 7 In a similar 2015 US populationbased survey, when asked to rate their symptoms, ∼65% of respondents meeting Rome III criteria for IBS-C, and ∼55% of respondents meeting Rome III criteria for CIC with abdominal symptoms, rated straining as very or extremely bothersome. In both surveys, out of the available symptoms, straining was second only to constipation in being frequently rated as very or extremely bothersome. 3 Limitations A variety of approaches were used to mitigate the limitations associated with using administrative claims data to identify patients for this study, including use of patientreported health care provider diagnoses, modified Rome III criteria, and prior authorization requirements associated with some sample eligibility criteria. Limitations of survey data may include sampling error, coverage error, and measurement error; the analytic coding of stool types into LoWS, intermediate, or HoLS may not have captured the exact patient experience. The study population was selected from patients with commercial health plan coverage; therefore, results may not be generalizable to uninsured and older populations. Furthermore, BM satisfaction may be dependent on characteristics beyond stool consistency such as straining, urgency, or sense of complete evacuation, which were not assessed in this study.
CONCLUSIONS
The breadth and depth of the real-world patient experience captured from the CONTOR study supported the objective to characterize the impact of stool consistency on patient-reported BM satisfaction. Overall, participants with IBS-C or CIC were more likely to rate intermediate stools or LoWS as satisfactory, compared with HoLS. Results showed that BMs associated with linaclotide use and described particularly as LoWS were more likely to be satisfactory, compared with BMs associated with other treatments for constipation, particularly those described as HoLS. These results highlight that LoWS, which are commonly coded as adverse events in clinical trial reporting, may not be perceived as a negative treatment outcome by patients with IBS-C or CIC in the real-world setting.
Increased satisfaction with LoWS and dissatisfaction with HoLS should be considered during clinical decisionmaking in the real world, with clinicians discussing patient perceptions on BM satisfaction. The association between HoLS and BMs not rated as satisfactory, and the higher proportion of HoLS among BMs associated with no medication use, provide further evidence that treated and untreated patients differ in important ways; this difference illustrates the value of treatment in managing bowel and abdominal symptoms in patients with IBS-C and CIC. 
